Appendix A Composition and Characteristics of Materials
For the determination of doses from beta emitters external to the body, the tissues of interest are the skin, the lens of the eye, the testes and tissues under the skin within about 10 mm of the surface. This could include the bones of the fingers. Table Al includes the elemental composition of various tissues, taken from ICRU Report 44 (ICRU, 1989) and ICRU Report 46 (ICRU, 1992a) . There are large variations in the relative amounts of adipose tissue and muscle close to the skin, both among individuals and among different locations on the body of one person. However, such variations have a negligible effect on doses at a given depth, since beta-ray attenuation in muscle and adipose tissue is very nearly the same, as shown in Table A2 .
Materials of importance in beta-ray dosimetry include plastics and metals used as tissue substitutes in experiments or in the construction of instruments or dosimeters (polystyrene, polyethylene, PMMA, polyethylene terepthalate, polytetrafiuoroethylene, A-150, AD, materials used as detectors (thermoluminescent materials, Si, scintillators) and materials through which the transport of beta particles must sometimes be calculated, such as air and materials used in clothing (e.g., cotton, polyester, polyvinylchloride (PVC)).
The quantities required for these materials include collision and radiative stopping powers, ranges, the atomic and molecular quantities from which these are calculated (mean excitation energy, I, Z/A, den-sity corrections) and the scaling factors that relate attenuation in different media. Tables of most of these quantities (but not of scaling factors) for a larger number of elements, tissues, plastics and other materials than are given in Tables Al and B.l, have been given in ICRU Reports 35 (lCRU,1984a ), 37 (lCRU,1984b ), 44 (lCRU,1989 and 46 (lCRU,1992a) . The tables in these reports include data up to much higher energies than are of concern for protection against beta-ray hazards.
As described in Section 6.5, beta-ray dose distributions in different low-Z materials have very similar shapes and differ by a "scaling factor" on distances and a closely related renormalization factor. Table  A2 shows values of these scaling factors relative to water, for the tissues and materials of Table AI . This similarity in shapes has been demonstrated for point and plane sources in infinite media but is expected to hold also for sources on a boundary or for normallyincident beams. The scaling factor, T/w, has also been termed the "relative attenuation" of the medium.
The derivation of these scaling factors, relative mass stopping powers and effective Z's of multielement media are described in Section 6.5. The scaling factor for a given material can be used to derive dose distributions in it from that tabulated for water, as described in Section 6.5.
Although values of T/w in Table A2 are given to 3 figures, their uncertainty is estimated to be about ± 
